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This application claims the benefit of Japanese Applications No, 09-001 866, filed in 
Japan on January 9, 1997 and No. 09-010154, filed in Japan on January 23, 1997, both of which 
are hereby incorporated by reference, 

BACKGROUND OF TOE INVENTION 

5 Field of the Invention 

The present invention relates to an electronic camera, and more particularly, to an 
- electronic camera that has an operation instruction mode and/or a diagnostics mode. 
Discussion of the Related Art 

In general, electronic cameras record still imagtes and/or moving images using image 
H) pickup devices. In particular, digital cameras are popular among a wide range of users because 
2 they are easy to use for taking pictures due to the fact that digital cameras do not require film 
j* developing processes, which are necessary for conventional cameras employing silver-halide 
films. 

The fact that digital cameras are accepted by a wide range of users implies that there is 
1 5 increasing use of the electronic camera by those who are inexperienced with not only operation 
of a camera but also mechanical operations in general. 

In order to learn how to operate a camera, it is often necessary to read the operation 
manual. However, operation manuals are hard to understand an<f operators have to locate the 
necessary information in the operation manual every time they need help. Therefore, learning 
20 camera operations takes effort and time for those who ire inexperienced with mechanical 
operations in general. 



In addition, taking pictures is frequently conducted outdoors, and therefore users 
sometimes find themselves in a situation where they have to carry the operation manuals with 
them all the time until they gain the necessary familiarity with the camera's operations. 

Furthermore, current electronic cameras that record moving images have not only 
functions for taking and displaying pictures but also advanced image-editing functions. In these 
electronic cameras, the number of operation buttons increases as the complexity and 
sophistication of the functions increase. Therefore, the operation of the camera is becoming even 
more difficult Thus, learning camera's complicated and sophisticated functions takes an even 
longer time. 

Some other aspects of electronic cameras are discussed below. In general, an electronic 
camera not only records photographic images but also processes and edits photographic images. 
Because of this, there are a wide variety of usages for electronic cameras, and Opportunities for 
^mjrtg electronic cameras for photographic purposes instead of silver-halide cameras are 
increasing. For example, electronic cameras are used for picture-taking on family trips and at 
school events. Since there is no second chance to take pictures for these trips and school events, 
camera users tend to feel anxious about whether the camera is working properly. 

To cope with this issue, conventional electronic cameras are equipped with a liquid 
crystal display (LCD) screen so that operators can check the irnage during and/or after picture 
taking. However, with this limited confirmation of carnera operations during and/or after the 
photo shooting, there is a large possibility mat even if the camera is broken, a user does not 
notice the problem and starts shooting pictures. 
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Idealistically, it is desirable that users check the camera every time they take pictures by 
conducting a test shooting before they actually start talking pictures to ensure the proper operation 
of the camera- In reality, however, this is a very cumbersome task. Moreover, even when the 
camera appears to be normally operating, malfunctions are occurring. In general, it is difficult 
5 for the operator to judge whether all the functions of the camera are working properly. 

SUMMARY OF THE INVENTION 
i 3 Accordingly, the present invention is directed to an electronic camera that substantially 

O obviates one or more of the problems due to limitations and disadvantages of the related art 
| y An object of the present invention is to provide an electronic camera that allows users 

H easily and quickly to understand the functions of the camera and makes advanced functions of 
O the camera easy to learn for users. 

y Another object of the present invention is to provide an electronic camera that makes it 

possible to eliminate the trouble associated to a switching operation between an operation 
instruction mode and a normal use mode. 

15 A further object of the present invention is to provide an electronic camera that is 

capable of checking each function of the camera easily and accurately. 

Additional features and advantages of the invention will be set forth in the description 
that follows, and in part will be apparent from the description, or mky be learned by practice of 
the invention. The objectives and other advantages of the invention will be realized and attained 

20 by the structure particularly pointed out in the written description and claims hereof as well as 
the appended drawings. 
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To achieve these and other advantages and in accordance with the purpose of the present 
invention, as embodied and broadly described, the present invention provides an electronic 
camera having a plurality of functions including capturing and recording images, the electronic 
camera including an operation input unit for inputting external operations that designate 
corresponding functions of the camera to be performed; an image pickup unit for capturing the 
image of an object; a recorder for recording the image captured by the image pickup unit on a 
recording medium; a playback unit for at least playing back image information that is recorded 
on the recording medium; and a mode selector for selecting one operation mode of the camera 
from a plurality of available operation modes that include an operation explanation mode, 
wherein if the operation explanation mode is selected at the mode selector, the playback unit 
plays back an operation guide that is pre-stored in a memory, the operation guide explaining at 
least one of the camera operations and functions thereof. 

In another aspect, the present invention provides an electronic camera, including an 
image pickup unit for capturing the image of an object; a recorder for recording the image 
captured by the image pickup unit on a recording medium; a playback unit for at least playing 
back image information that is recorded on the recording medium; a mode selector for selecting a 
function diagnosis mode; and a function tester for testing functions of the camera if the function 
diagnosis mode is selected by the mode selector. 

In another aspect, the present invention provides an electronic camera having a plurality 
of functions including capturing and recording images, the electronic camera including a mode 
selector externally switchable to select one of a function diagnosis mode and a normal mode; an 
operation input unit for inputting external operations that initiate corresponding functions of the 



camera while the camera is in the normal mode; an image pickup unit for capturing the image of 
an object in accordance with the external operations inputted through the operation input unit 
while the camera is in the normal mode; a recorder for recording the image captured by the 
image pickup unit in accordance with the external operations inputted througji the operation 
5 input unit while the camera is in the normal mode; a playback unit for at least playing back 
image information that is recorded on the recording medium in accordance with the external 
operations inputted through the operation input unit while the camera is in the normal mode; and 
i « a function tester for testing functions of at least one of the operation input unit, the image pickup 

unit, the recorder, and the playback unit, when the function diagnosis mode is selected by the 
l| mode selector. 

In another aspect, the present invention provides an electronic camera having a plurality 
iz of functions including capturing and recording images, the electronic camera including a mode 
selector externally switchable to select one of an operation explanation mode, a fianction 
diagnosis mode, and a norma! mode; an operation input unit for inputting external operations that 
1 5 initiate corresponding functions of the camera while the camera is in the normal mode; an image 
pickup unit for capturing the image of an object in accordance with the external operations 
inputted through the operation input unit while the camera is in the normal mode; a recorder for 
recording the image captured by the image pickup unit in accordance with the external operations 
inputted through the operation input unit while the camera is in the: normal mode; a playback unit 
20 for at least playing back image information that is recorded on the, recording medium in 

accordance with the external operations inputted through the operation input unit while the 
camera is in the normal mode; and a function tester for testing f auctions of at least one of the 



operation input unit, the image pickup unit, the recorder, and the playback unit, when the 
function diagnosis mode is selected by the mode selector, wherein if the operation explanation 
mode is selected at the mode selector, the playback unit plays back an operation guide that is pre- 
stored in a memory, the operation guide explaining at least one of the camera operations and 
functions thereof. 

In another aspect, the present invention provides an electronic camera including a means 
for operation input by which the camera operations are input externally; an image-receptor that 
takes a picture of the subject and creates images in correspondence to the image-reception 
operation of the camera received by said means of operation input; a recording means that 
records the image created by said means of image-reception on a recording medium; a means of 
playback that plays back the image that is recorded on the recording medium in correspondence 
to the playback operation of the camera received by said means of operation input; and a means 
of mode selection that selects an operation instruction mode through the operation of an external 
mode selection wherein in the state that the operation instruction mode is selected, when the 
camera operation is obtained by said means of operation input, said means of playback replays a 
guide that is provided in advance for the purpose of explaining the camera operation 

In another aspect, the present invention provides an electronic camera including an 
image-receptor means that takes pictures of the subject and creates iimages; a recording means 
that records the image created by said image-receptor means on according medium; a playback 
means that plays back the image that is recorded on the recording medium; a mode selection 
means that selects a function diagnosis mode by an external selection operation of function 



diagnosis mode; and an test-of-action means that cairies out a test of the action of each function 
of the camera when the function diagnosis mode is selected by said mode selection means. 

In another aspect, the present invention provides an electronic camera having a plurality 
of functions including capturing and recording images, the electronic camera including means for 
inputting external operations that designate corresponding functions of the camera to be 
performed; means for capturing an image of an object; means for recording the image captured 
by the capturing means on a recording medium; means for playing back image information that 
is recorded on the recording means; and means for selecting one operation mode of the camera 
from a plurality of available operation modes that include an operation explanation mode, 
wherein if the operation explanation mode is selected at the selecting means, the playback means 
plays uacx an operauon guide tnar is pre-stored in a memory, the operation guide explaining at 
least one of the external operations and corresponding camera functions thereof. 

In a further aspect, the present invention provides an electronic camera, including means 
for capturing an image of an object; means for recording the image captured by the capturing 
means on a recording medium; means for playing back image information that is recorded on the 
recording medium; means for selecting a function diagnosis mode; and means for testing 
functions of the camera if the function diagnosis mode is selected by the selecting means- 
It is to be understood that both the foregoing general de$4ription and the following 
detailed description are exemplary and explanatory and are intended to provide farther 
explanation of the invention as claimed. 
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BRTEF DESCRTPTTON OF TWK DRAWINGS 
The accompanying drawings, which are included to provide a further understanding of 
the invention and are incorporated in and constitute a part of this specification, illustrate 
embodiments of the invention and together with the description save to explain the principles of 

5 the invention. 

In the drawings: 

HG. 1 is a block diagram illustrating operation of a first preferred embodiment of the 
present invention; 

J;j FIG. 2 is a block diagram illustrating operation of another example of a first preferred 

# embodiment of the present invention; 

_ FIG- 3 is a structural block diagram illustrating a first preferred embodiment of the 

-«i present invention; 

\ 5 FIG- 4 is a perspective view of an electronic camera according to a first preferred 

embodiment of the present invention; 
1 5 FIG. 5 shows a display panel screen of the electronic camera according to a first preferred 

embodiment of the present invention; 

FIG. 6 shows a flow chart illustrating actions of an operation instruction mode according 
to a preferred embodiment of the present invention; 

FIGs. 7 A and 7B show perspective views of an electronic: camera in a normal mode and 
20 an operation explanation mode, respectively, according to a first preferred embodiment of the 
present invention; 
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FIG- 8 indicates another display panel screen according to a preferred embodiment of the 
present invention; 

FIG. 9 is a block diagram illustrating operation of a second preferred embodiment of the 
present invention; 

FIG. 10 is a block diagram illustrating operation of another example of a second preferred 
embodiment of the present invention; 

FIG- 1 1 is a block diagram illustrating operation of another example of a second preferred 
embodiment of the present invention; 

FIG- 12 is a block diagram illustrating operation of another example of a second preferred 
embodiment of the present invention; 

FIG. 13 shows a structural block diagram illustrating a second preferred embodiment of 
the present invention; 

FIG. 14 is a perspective view of an electronic camera according to a second preferred 
embodiment of the present invention; 

FIG- 1 5 shows a flow chart illustrating operation of an MPU during the diagnostics mode 
according to a preferred embodiment of the present invention; and 

FIGs. 16A and 16B show perspective views of an electronic camera in a normal mode 
and a function diagnosis mode, respectively, according to a secorid preferred embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying.df&wings. 
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First Prefer ""* Fmhodiment 

FIG. 1 shows a block diagram illustrating operation of an electronic camera according to 
a first preferred embodiment of the present invention. The electronic camera according to the 
first preferred embodiment includes an instruction input unit 1 (or operation input unit), through 
which an instruction for the camera operation is externally inputted, and an image pickup unit 2 
for capturing the image of an object in accordance with the instruction received by the instruction 
input unit 1 . The electronic camera further has a recorder 3 for recording the image captured by 
the image pickup unit 2 on a recording medium, a playback section 4 for reproducing the image 
recorded on the recording medium in accordance with the instruction received by the instruction 
input unit 1 , and a mode selector 5 for selecting operation modes including an operation 
explanation mode (or operation or function instruction mode). If the operation explanation mode 
is selected at the mode selector, the playback section 4 displays the pre-stored explanation of the 
camera operation that corresponds to the instruction received by the instruction input unit 1 . 

FIG. 2 shows another example of the electronic camera according to the first embodiment 
of the present invention. In this electronic camera, data for explaining the camera operations are 
pre-stored on a recording medium that is detachable from the main body of the camera, and a 
mode selector 5 selects operational modes including an operation explanation mode when the 
recording medium is attached to the main body of the camera. 

In the electronic camera of FIG. 1 , when an instruction to take pictures is input through 
the instruction input unit 1 by an operator, the image pickup unit 2 starts capturing the images of 
an object in accordance with the instruction ("image pickup operation"), and recorder 3 records 
the image created by the image pickup unit 2 on the recording medium. 
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The playback section 4 reproduces the image recorded on the recording medium 
according to an display instruction ("display operation"). Tte reproduction operation is 
performed when an instruction to reproduce images is input through the instruction input unit 1, 
for example. 

When an operator selects an operation explanation mode through the mode selector 5, the 
electronic camera enters the operation explanation mode. In the operation explanation mode, 
whenever a camera operation is carried out, an explanation of that camera operation (referred to 
as "operation guide") is reproduced. This operation guide may be in the form of an image and/or 
sound. 

In the electronic camera of FIG. 2, the operation guide is pre-stored on a detachable 
recording medium. When the recording medium is attached to the main body of the camera, the 
mode selector 5 has an additional option to select the operation explanation mode. The operation 
explanation mode may automatically be selected based on whether the operation explanation 
guide is recorded on the attached recording medium. Alternatively, the operation explanation 
mode may be initiated by detecting attachment of the recording medium, regardless of whether 
the operation explanation mode is selected or not at the mode selector 5. 

FIG. 3 shows a structural block diagram of an example of the present embodiment. FIG. 
4 shows perspective views of the electronic camera according to ike present example. As shown 
in FIG. 3, amain body 21 is accompanied by a camera part 22. In the camera part 22, an 
imaging lens (or optical system) 23 is installed and an image pickup device 24 is arranged to 
receive light transmitted through the imaging lens 23. The image signal from the image pickup 
device 24 is supplied to a main processor unit (MPU) 26 via an A/D converter 25, 
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The MPU 26 is connected to a magneto-optical recording medium 28 via a data access 
section 27. This magneto-optical recording medium 28 is disc-shaped, randomly accessible, and 
is detachable from the main body 21, for example. In addition, the MPU 26 is connected to a 
liquid crystal display (LCD) panel 29 to display the image data output through the MPU 26. The 
LCD panel 29 has a touch screen 30 mounted therein, and pressing operations sensed by the 
touch screen 30 are supplied to the MPU 26 as positional information indicating the 
corresponding position in the screen. Furthermore, MPU 26 controls a lens driving section 31 
and an exposure control section 32. 

Various operation buttons 33 for selecting camera operations are connected to MPU 26. 
As shown in FIG. 4, the operation buttons 33 include an image pickup button 34, focus button 
35, zoom button 36, exposure button 37, and a mode selection button 38. In addition, an 
auxiliary output terminal 40 and a magneto-optical drive 41 (MO drive) are arranged at the side 
of the camera. 

The MPU 26 performs various functions including processing image data from the A/D 
converter 25 and the magneto-optical recording medium 28, and controlling the data access 
section 27, lens driving section 31, and the exposure control section 32. The functions of the 
MPU further include recognizing instructions (or operations) that are input through the touch 
screen 30 and operation button 33, creating the image to be displayed on LCD panel 29, and 
performing functions designated by the mode selection button 3 8 when the magneto-optical 
medium having images for explaining camera operations (referred to as "operation instruction 
image," corresponding to "operation guide" above) is inserted. / 
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The correspondence between the electronic cameras described with reference to FIGs. 1 
and 2 and the present example of FIGs. 3 and 4 is as follows- The operation recognition function 
of MPU 26, touch screen 30, and the operation buttons 33 collectively correspond to the 
instruction input unit 1 . The imaging lens 23, image pickup device 24, A/D converter 25, and the 
signal processing function and control function of MPU 26 collectively correspond to the image 
pickup unit 2. The control function of MPU 26 and data access section 27 together correspond to 
the recorder 3 . The control function and the image-creation function of MPU 26 and data access 
section 27 collectively correspond to the playback section 4. The mode selection function of 
MPU 26 and mode selection button 38 correspond to the mode selector 5. 

Operation of the present embodiment is described with reference to FIGs 3 to 7B. First, 
the "Normal Mode" is described. When the normal mode is selected by mode selection button 
38, MPU 26 enters the normal mode and accordingly the camera is set to the normal mode. In 
the normal mode, an initial screen shown in FIG. 5 is displayed on LCD panel 29. On the 
bottom portion of the screen, operation buttons for image playback are displayed. They are, from 
left to right, fast-reverse button 42, fast-forward button 43, frame-reverse button 44, pause button 
45, frame-advance button 46, reverse-play button 47, stop button 48, and play button 49. The 
operations of these buttons are performed through touch screen 30v This type of user interface is 
well-known as a graphical user interface (GUI). That is, operation/buttons are displayed on LCD 
panel 29 as objects, and MPU 26 responds to operator's touching (or pressing) activities of these 
objects and reads out corresponding image data and displays them on the LCD panel. 

In the normal mode, normal actions are carried out by the operations of operation buttons 
33 and the operation buttons that are displayed on the screen for image playback. For example, 

14 
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when image pickup button 34 is pressed, image pickup device 24 performs the photo-electric 
conversion of the image of the object obtained through imaging lens 23, and as a result, the 
photo-electric signal is converted to a digital signal through A/D converter 25. In addition, at 
MPU 26, image processing operations, such as gamma correction, outline enhancement, and 
5 white balance adjustments, are conducted and the resultant data are compressed and encoded. 

The encoded image data are recorded in an image file on the magneto-optical recording medium 
28 via data access section 27 (FIG. 7A). 
O When focus button 35, zoom button 36, and exposure button 37 are operated, MPU 26 

!U recognizes their operations and accordingly controls the lens driving section 3 1 and exposure 
W control section 32 to conduct focus adjustment, zoom control, and exposure adjustment, 
o respectively. 

O In addition, when an operation button for image playback is operated, MPU 26 reads out 

^ images from magneto-optical recordiug medium 28 and plays them back. For example, when 

fast forward button 43 is pressed, MPU 26 creates display images in which some of the frames 
15 are dropped and displays them on LCD panel 29. 

Next, the "Operation Instruction Mode" is explained- Suppose a magneto-optical 

recording medium 28 has the operation instruction images stored thereon for explaining the 

operations of operation buttons 33 and the operations of operation buttons for image playback. 

The information that indicates whether the operation instruction linages are stored or not in the 
20 disc is recorded in the system region of magneto-optical recording medium 28 as a characteristic 

attribute of the disc. If the disc contains the operation instruction images, they are stored as 
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separate image files for each operation button. Identification data that uses the name of each 
operation button as its identification name is stored in the file label of each image file. 

When this magneto-optical recording medium 28 is attached at MO drive 41, MPU 26 
accesses the system region and detects whether operation instruction images exist using the 
characteristic attribute of the disc- When operation instruction images exist, MPU 26 selects the 
operation instruction mode and the camera is automatically set to an operation instruction mode. 

In a read only memory (ROM) inside MPU 26, a sequence program for operation 
instruction mode is stored. This program is read out and MPU 26 conducts the appropriate 
actions, as follows. 

During the operation instruction mode, assume that image pickup button 34 is pressed, 
for example. MPU 26 recognizes the operation (See FIG. 6, Step 1 (SI)) and accesses the file 
label that has "image pickup button" as its identification name via data access section 27. 

In the file label, the relative address indicating the location of operation instruction 
image data for the image pickup button is stored. This address is used to seek the image data. 

When the operation instruction image of image pickup button 34 is found, MPU 26 reads 
out these image data, decodes, and displays them on LCD panel 29 (FIG- 6, Steps 2 and 3 (S2, 
S3)), as shown in FIG. 7B. 

The contents of the operation instruction images are, for pimple, a visual image 
explanation of how to press the operation button and/or what kind of function will be carried out 
when the operation button is pressed. 
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Similarly, when other buttons: focus button 35, zoom button 36, exposure button 37, and 
the operation button for image playback, are pressed, operation instruction images that explain 
the corresponding button operation and/or function in the normal mode are played back. 

Bewitching to the operation explanation mode may also be carried out by the mode 
selection operation of mode selection button 38. Further, it is possible to record photographic 
images in the remaining empty spaces of magneto-optical recording medium 28 in which 
operation instruction images are stored. 

As described above, according to the electronic camera of the present embodiment, the 
operation instruction image about each operation button can be played back just by pressing an 
operation button. Therefore, without depending on the operation manual, even users with poor 
understanding of the camera operations can understand the camera operations and functions 
within a short period of time and can start using the camera efficiently. 

In this embodiment, the operation instruction images of the present embodiment are 
moving images. However, they are not limited to moving images and it is possible to display 
texts for the operation instructions, for example. Alternatively, it is possible to give operation 
instructions through sound by storing sound data in magneto-optical recording medium 28, 

Also, the recording medium is not limited to a magneto-optical recording medium. A 
magnetic recording medium (which is not limited to a disc form and includes a tape form, etc.), 
an optical recording medium, or a semiconductor recording mediuni (memory card, etc.) can be 
used as well. 

Furthermore, it is possible to play back the operation instruction images for the 
operations of the image adjustment buttons, such as brightness adjustment button 50 and white 

17 
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balance adjustment button 51, as shown in FIG. 8. During display of such information, it is 
possible to display a sample image and actually adjust the quality of the sample image in 
correspondence to the operation of the image adjustment buttons. By doing this, the operator can 
learn the operation of the image adjustment as she experiences it 

Auxiliary output terminal 40 is a terminal for outputting images to other devices, such as 
personal computers. Using the auxiliary terminal 40, it is possible, for example, to play back 
operation instructions images on an external terminal or display* 

In the present embodiment, one set of operation instruction images are used for each 
instruction. However, the invention is not limited to this. It is possible to have an operation 
instruction mode that stores multiple sets of operation instruction images (for example, 
instruction through moving images, instruction through texts, instruction through sound, 
instruction in English, Japanese, or other languages) on the recording medium so that the 
operator can select desirable ones from them. Also, if sequence programs of the operation 
instruction mode are stored on the same recording medium as the operation instruction image, 
the operation instruction images and the sequence programs of the operation instruction mode 
can be changed at the same time- 
Moreover, in this embodiment, the operation instruction images may be stored on 
detachable magneto-optical recording medium 28. However, the invention is not limited to this 
and it is possible to store the operation instruction images in an internal memory of the camera 

main body, for example. 

In this embodiment, MPU 26 may automatically select the operation instruction mode 
when magneto-optical recording medium 28 having operation instruction images is attached. 
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However, the invention is not limited to this and it is possible to design the camera so that if 
there is no operation instruction image stored in a disc, then the camera cannot be switched to the 
operation instruction mode. Furthermore, it is possible to not only automatically select the 
operation explanation mode but also automatically playback the operation instruction images 
explaining overall operations and/or functions of the electronic camera. For example, general 
instructions for the camera functions or instructions about the photographic process are 
appropriate as the content of the operation instruction images. 

The electronic camera of FIG. 1 has an operation instruction mode in which when a 
camera operation is carried out, an operation instruction guide for that operation is played back. 
Therefore, the operator can understand the function of the camera efficiently and quickly without 
relying on the operation manual. In addition, even if the camera operation is complicated, users 
can learn the operation easily. 

In addition, it is possible to even omit operation manuals, therefore eliminating the costs 
for operation manual production. 

When a recording medium, on which guide images are stored, is attached, the electronic 
camera of FIG, 2 is automatically switched to an operation instruction mode. Therefore, it is 
possible to avoid mistakes or troubles in switching to the operation instruction mode. 

As described above, the electronic camera of the present embodiment can be easily used 
by operators who are inexperienced with camera operations. 
Second Preferred Embodiment 

FIG, 9 shows a principle block diagram of an electronic camera according to a second 
preferred embodiment of the present invention. 
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The electronic camera of FIG. 9 has an image pickup unit 101 that captures the image of 
an object, and a recorder 1 02 that records the image generated by the image pickup unit 1 0 1 on a 
recording medium. Playback section 103 plays back the image that is recorded on the recording 
medium. Mode selector 104 can select a function diagnosis mode by an external selection 
operation. Function tester 105 tests each function of the camera when the function diagnosis 
mode is selected by mode selector 1 04 . 

FIG. 10 shows a principle block diagram of another example of the electronic camera 
according to the second preferred embodiment of the present invention. In the electronic camera 
of FIG. 10, an image pickup function of the image pickup unit 101 is selected in accordance with 
an external operation designating that function. The image pickup unit 101 captures images 
according to the selected function. When one of the image pickup functions at the image pickup 
unit 1 01 is selected while the camera is in the function diagnosis mode set by the mode selector 
104, the function tester 105 tests the corresponding image pickup function. 

FIG. 1 1 shows a principle block diagram of still another example of the electronic camera 
according to the second preferred embodiment of the present invention. In the electronic camera 
of FIG. 1 1, a playback function to be performed at the playback section 103 is selected by 
external operations, and the playback section 103 plays back images (which is recorded on the 
recording medium, for example) in accordance with the selected-playback function. "When one 

j 

of the playback functions to be performed at the playback section 103 is selected through an 
external operation while the camera is in the function diagnosis mode, function tester 1 05 tests 
the corresponding playback function. 



UA01A/1-46723.1 



FIG. 12 shows a principle block diagram of still another example of the electronic camera 
according to the second embodiment of the present invention. In the electronic camera of 
FIG. 12, the function tester 105 displays the test results on a display screen that is also used for 
displaying images through the playback section 3 
5 In the electronic camera of FIG. 9, the image pickup unit 1 01 takes a picture of an object 

and creates an image. The recorder 102 records the image created by image pickup unit 101 on a 
O recording medium. Playback section 103 plays back the image recorded on the recording 
3 medium. When an operator selects the function diagnosis mode through the mode selector 1 04, 
; sj j the electronic camera is set to the function diagnosis mode. Then, function tester 105 

automatically carries out predetermined function (performance) tests for each function of the 
p camera. 

Iri" According to the electronic camera of FIG. 1 0, an image pickup function can be selected 

5 through external operations by an operator, and the image pickup unit 101 captures images in 

accordance with the selected image pickup function. When one of the image pickup functions is 
15 selected while the camera is set to the function diagnosis mode, function tester 105 performs 

predetermined tests with respect to the corresponding image pickup function. Therefore, with 

the electronic camera of FIG. 10, the function of the camera that is designated by the operator is 

selectively tested. 

With the electronic camera described in FIG. 1 1, a playback function is selected by an 
20 external operation, and playback section 103 plays back images in a condition corresponding to 
the selected playback function (normal play, fast forward, etc.)- 
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When the camera is in the function diagnosis mode and a playback function is designated, 
function tester 105 performs predetermined tests for the playback function. Therefore, the 
electronic camera of FIG. 1 1 selectively tests the playback function that is designated by the 
operator. 

With the electronic camera described in FIG. 12, function tester 105 performs 
predetermined tests for all or a certain group of functions of the camera, and displays the test 
results (whether each function of the camera is normal, for example) on the display screen (a 
screen also used for playback section 1 03 to play back! and/or display the image). 

FIG. 13 is a structural block diagram of the electronic camera according to the present 
embodiment FIG. 14 is a perspective view of the electronic camera of FIG. 13. 

Referring to FIG. 13, main body 121 is attached to a camera part 122 Imaging lens 123 
(or optical system) is installed in the camera part 122, and an image pickup device 124 is 
arranged to detect light transmitted through the imaging lens 123. The image signal from image 
pickup device 124 is input into MPU 126 via A/D converter 125. 

MPU 126 is connected to magneto-optical recording medium 128 via data access section 
127. The magneto-optical recording medium 128 has a disc-shape or the like, for example, and 
may be detachable from main body 12 L Also, it is possible to conduct random access on the 
recording medium 128. 

Image signals output from MPU 126 are supplied to an LGE) panel 129. The LCD panel 

129 has a touch screen 130 mounted thereon, and a pressing operation sensed by touch screen 

130 is supplied to MPU 126 as positional information indicating the corresponding position in 
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the screen. The control signals output from MPU 126 are supplied to lens driving section 131 
and exposure control section 132. 

Various operation buttons 133 are installed in the main body 121 and connected to MPU 
126- Examples of operation buttons are shown in FIG. 14. From right to left, an image pickup 
button 134, focus button 135, zoom button 136, exposure button 137, and a mode selection 
button 138 are installed at the top plate of main body 121. In addition, an auxiliary output 
teiminal 140 and an MO drive 141 are installed at the side panel of the camera. 

MPU 126 has an image signal processing function for processing the image signals from 
A/D converter 125 and the image signals read out from magneto-optical recording medium 128, 
and a control function for controlling data access section 127, lens driving section 131, and 
exposure control section 132. MPU 126 further has an instruction (operation) recognition 
function that recognizes the instructions (operations) that are input through touch screen 130 and 
operation buttons 133 7 an image creation function that creates the image that is displayed on 
LCD panel 129, a mode selection function that conducts mode selection designated by mode 
selection button 138, and the diagnostic function that conducts the diagnosis of each function of 
the camera. 

The correspondence between the electronic camera of FIG. ? and the present example is 
as follows. Image pickup section 101 corresponds to imaging lens 123, image pickup device 
124, A/D converter 125, and the signal processing function of Mpy 126. Recorder 102 
corresponds to the control function of MPU 126 and data access section 127. Playback section 
103 corresponds to the signal processing function, controlling function, and image creation 
function of MPU 126 and data access section 127. Mode selector 104 corresponds to the 
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operation recognition function and mode selection function of MPU 126. Function tester 105 
corresponds to the signal processing function, controlling function, and the diagnostic function of 
MPU 126. 

In addition to the correspondence described above, in the electronic camera of FIG. 10, 
5 the image pickup device 101 in FIG. 10 corresponds to the controlling function and the 
operation-recognition function of MPU 126. 

In the electronic camera of FIG. 1 1 , in addition to the correspondence described above, 
O playback section 103 corresponds to the operation-recognition function of MPU 126. 
\H In the electronic camera of FIG. 12, in addition to the correspondence described above, 

il function tester 1 05 corresponds to the image creation function of MPU 126. 
O Operation of the present embodiment is described with reference to FIGs. 13 to 16B as 

}3 follows. First, the "Normal Mode 11 is described. An electronic camera according to the present 
embodiment can be switched to a "Normal Mode" similar to that for the above-mentioned first 
preferred embodiment by operating the mode selection button 138. In the normal mode, the 
15 initial screen similar to that of FIG. 5 is displayed on LCD panel 129, for example. As shown in 
FIG, 5, a plurality of operation buttons for image playback are displayed on the bottom portion 
of the screen. 

In addition, the electronic camera of the present embodiment may be equipped with a 
button for reading out an image quality adjustment screen (the button is not shown in the figure). 
20 When the button is pressed, the image quality adjustment screen (the one shown in FIG. 8, for 
example) is displayed on LCD panel 129. 
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These operation buttons can be operated through touch screen 130 utilizing a known 
technology, such as a GUI (Graphical User Interface). That is, on LCD panel 129, operation 
buttons are displayed as objects, and MPU 126 senses operator's touching activities of these 
objects and accordingly plays back and adjusts the image- 
In the normal mode, normal actions are carried out by the operation of operation buttons 
133 and the operation buttons for image playback, 42 to 49 of FIG. 5, and image quality 
adjustment buttons 50 and 51 of FIG. 8. 

For example, when image pickup button 134 is pressed, image pickup device 124 
performs a photo-electric conversion of the image of an object obtained through the imaging lens 
123, and accordingly the photo-electric signal is converted into a digital signal through A/D 
converter 125. In addition, at MPU 126, image processing, such as gamma correction, outline 
enhancement, and white balance adjustments, is conducted and the resultant data are then 
compressed and encoded. The encoded image data are recorded in an image file on magneto- 
optical recording medium 128 via data access section 127 (FIG. 16A). 

When focus button 135, zoom button 136, or exposure button 137 is operated, MPU 126 
recognizes that operation and controls lens driving section 131 and exposure control section 132 
to conducts focus adjustment, zoom control, or exposure adjustment, respectively. 

In addition, when the operation buttons 42 to 49 (Fig, 5) for image playback are operated, 
MPU 126 reads out images corresponding to the selected operation from magneto-optical 
recording medium 128 and plays them back. For example, when fast forward button 43 (Fig. 5) 
is pressed, MPU 126 creates moving display images in which some; of the frames are dropped, 
and displays them on LCD panel 129. 
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Furthermore, when brightness adjustment button 50 or white balance adjustment button 
51 (FIG. 8) are pressed, MPU 126 conducts gain control of the photographic image, brightness 
control of the playback image, and the color signal control, etc, in accordance with the selected 
operation. 

Next, the "Function Diagnosis Mode" is explained. When the electronic camera of the 
present embodiment is switched to the function diagnosis mode by mode selection button 138, 
the camera is set to the function diagnosis mode- In this mode, predetermined tests are carried 
out for each function of the camera corresponding to the respective operation button- This test 
may be carried out with a sequence program stored in the internal ROM of MPU 126. 

For example, when the image pickup button 134 is pressed, MPU 126 recognizes that 
action and reads out a sequence program for testing the corresponding image pickup function 
(FIG. 15, Step SI). MPU 126 accordingly carries out the following tests for the image pickup 
function- 
First, the image of an arbitrary object is captured through the imaging lens 123 for a 
predetermined period of time. Then, the image is compressed and encoded to generate image 
data (FIG. 15, Steps S2 and S3). The image data is recorded in a blank region of magneto- 
optical recording medium 128 as a test image file (FIG. 15, Steps S4 and S5). When the test 
image file is recorded on magneto-optical recording medium 128 and the test of the function is 
completed without abnormality, MPU 126 creates a message "The image pickup function is 
normal-' 1 and displays it on LCD panel 129 (FIG. 15, Step S6), as shown in FIG. 16B. Finally, 
MPU 126 accesses the file label of the test image file via data access section 127 and deletes the 
test image file by rewriting the file attribute to an overwritable attribute (FIG. 15 s Step S7). 
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If there is abnormality in the image pickup function, e.g., the subject images are not 
converted to the image data or the test image file is not recorded properly, MPU 126 displays a 
message "There is a problem with the image^pickup function" (FIG. 1 5, Step S8) and aborts the 
test. 

When zoom button 136 is pressed, MPU 126 recognizes that action and tests the zooming 
function with a sequence program. MPU 126 drives imaging lens 123 from the maximum 
telephoto view to the maximum wide-angle view via tens driving section 131, for example. The 
design lens positions of the lens at the maximum telephoto view and maximum wide-angle view 
and the design duration of the zooming from the maximum telephoto view to the maximum 
wide-angle view are pre-stored in the internal ROM of MPU 126- By comparing and analyzing 
the stored design data with the actual lens positions and actual zoom duration that are measured 
by a zoom encoder, whether the zooming action was carried out properly can be determined. If 
the zooming action is conducted properly, MPU 126 displays a message "The zoom function is 
normal" on LCD panel 129. 

If there are some problems during the zooming test action: e.g., the lens is not driven 
from the maximum telephoto view to the maximum wide-angle view, or the zooming speed is 
slow, a message "There is a problem with the zoom function" is displayed on LCD panel 129 and 
the testing action is aborted- 

Moreover, when playback button 49 (Fig. 5) is pressed, MPU 126 recognizes the 
operation and the playback function is tested with a sequence program for testing the playback 
function. In the blank region on magneto-optical recording medium 128, sample image files are 
pre-stored. MPU 126 accesses the file label and searches for the sample image file via data 
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access section 127. Then, MPU 126 reads out the sample image data via data access section 127, 
creates a display image, and displays it on LCD panel 129. When all the sample image data are 
read out and the playback action is completed without abnormality, MPU 126 displays a message 
"The playback function is normal" on LCD panel 1 29. 

If there is abnormality during the test of the zooming action: e.g., the improper readout 
function of the image data or incomplete creation of the display image, then a message "There is 
a problem with the playback function" is displayed on LCD panel 129 and the test action is 
aborted. 

Furthermore, when brightness adjustment button 50 (fig. 8) is pressed, MPU 126 
recognizes the operation, and with the sequence program, the following diagnosis is carried out 
In the blank region of the magneto-optical recording medium 128, sample image files are 
pre-storcd. MPU 126 reads out the sample image data and displays it on LCD panel 129. Then, 
MPU 126 conducts gain control of the brightness within the range from 0 to 15 dB and creates 
images in which the brightness of the sample images are varied sequentially. Subsequently, 
LCD panel 129 displays the thus created sample images having brightness changed sequentially. 
When the test is completed without abnormality, MPU 126 displays a message "The brightness 
adjustment function is normal" on LCD panel 129. 

When there are some problems with the gain control: e.g., the brightness fails to change 
by the predetermined design amount, a message "There is a problern with the brightness 
adjustment function" is displayed and the test is aborted. 

As described above, according to the electronic camera of the present embodiment, 
various camera functions can be tested simply by pressing the respective operation buttons und« 
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the function diagnosis mode and each testing operation is automatic. Therefore, the operator can 

promptly confirm camera functions and can prepare for shooting pictures at ease. 

The electronic camera according to the present invention also can be adapted to 

automatically test all the camera functions once the camera is switched to the function diagnosis 
5 mode by mode selection button 138. In this case, the results of the test may be used to determine 

the various statuses of the camera, the messages* such as "All the functions are normal," "There 
p is some problem with the machine, however, you can take pictures, 1 * or "You cannot take 
f y pictures" may be displayed on the screen. 

P Also, the electronic camera according to the present invention can indicate not only 

fO whether the camera functions are normal, but also where the problem exists inside the camera. 
q In the present embodiment messages indicating whether the camera is functioning 

normally are displayed on LCD panel 129. Alternatively, the results of the diagnosis may be 
output in the form of sound. 

The recording medium above is not limited to the magneto-optical recording medium. It 
15 is possible to use a magnetic recording medium (which is not limited to a disc shape and includes 
a tape form, etc.), optical recording medium, or semiconductor recording medium (e.g., memory 
card). 

The electronic camera described with reference to FIG. 9 can automatically test each 
function of the camera when the function diagnosis mdde is selected. Therefore, the operator 
20 can, in advance, confirm whether the camera is working normally or not. Accordingly, the 
operator can prepare for shooting pictures at ease. 
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The electronic camera described with reference to FIG. 10 can test the image pickup 
function of the camera that is designated through an external operation. Therefore, the operator 
can easily and accurately determine whether the photographic function is normal. 

The electronic camera described with reference to FIG, 1 1 can test the playback function 
of the camera that is designated by an external operation. Therefore, the operator can easily and 
accurately determine whether the image playback function is normal. 

With the electronic camera described with reference to FIG. 12, the test results of each 
function are displayed on the display screen, and therefore the operator can easily check the 
diagnosis result 

As described above, according to the electronic camera of the present embodiment, users 
can check the camera's function in advance and therefore can relax and prepare for the shooting. 
In addition, if a problem is found, users can easily understand the location of the problem and 
accordingly can fix the problem easily. 

It will be apparent to those skilled in the art that various modifications and variations can 
be made in the electronic camera of the present invention without departing from the spirit or 
scope of the invention. Thus, it is intended that the present invention cover the modifications 
and variations of this invention provided they come within the scope of the appended claims and 
their equivalents. 
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WNtfr claimed is; 

1 , An electronic camera having a plurality of functions including capturing and 
recording images, comprising: 

an operation input unit for inputting external operations that designate corresponding 
functions of the camera to be performed; 

an image pickup unit for capturing an image of an object; 

a recorder for recording the image captured by the image pickup unit on a recording 
medium; 

a playback unit for at least playing back image information that is recorded on the 
recording medium; and 

a mode selector for selecting one operation mode of the camera from a plurality of 
available operation modes that include an operation explanation mode, 

wherein if the operation explanation mode is selected at the mode selector, the playback 
unit plays back an operation guide that is pre-stored in a memory, the operation guide explaining 
at least one of the external operations and corresponding camera functions thereof. 

2. The electronic camera according to claim 1, wherein while the electronic camera is 
set to the operation explanation mode by the mode selector, the playback unit plays back the 

operation guide for the camera operation that is designated by the operation input unit. 

i ... 

3. The electronic camera according to claim 2, wherein: while the electronic camera is 
set to the operation explanation mode by the mode selector, the playback unit plays back the 
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operation guide for the camera operation that is inputted by the operation input unit without 
actually performing the corresponding camera function designated by that camera operation. 

4. The electronic camera according to claim 1 , further comprising a recording medium 
drive for driving a detachable recording medium, 

wherein the mode selector automatically selects the operation explanation mode in 
response to attachment to the recording medium drive of the detachable recording medium 
having the operation guide stored thereon. 

5. The electronic camera according to claim 4, wherein the recorder records the image 
created by the image pickup unit on the detachable recording medium. 

6. The electronic camera according to claim 1, further comprising an internal memory 
having the operation guide stored thereon. 

7. The electronic camera according to claim 1, wherein the mode selector is externally 
accessible to select one of the operation modes of the camera. , 

8. The electronic camera according to claim 7, wherein the mode selector includes a 
mode selection button adapted to select one of the operation mod^s of the camera. 
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9. The electronic camera according to claim 1 , wherein the playback unit plays back the 
operation guide in the form of sound. 

1 0. The electronic camera according to claim 1 , wherein the playback unit plays back the 
operation guide in the form of images, 

1 1 . The electronic camera according to claim 1 , wherein when the operation explanation 
mode is selected at the mode selector, the playback unit automatically plays back an operation 
guide that explains overall operations of the electronic camera. 

12. The electronic camera according to claim 1, wherein the operation input unit includes 
mechanical switches that each can be operated to designate the corresponding functions of the 
camera. 

13. The electronic camera according to claim 1, wherein the operation input unit includes 
touch screen switches that each can be operated to designate the corresponding functions of the 
camera. 
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14. An electronic camera, comprising: 

an image pickup unit for capturing an image of an object; 

a recorder for recording the image captured by the image pickup unit on a recording 
medium; 

a playback unit for at least playing back image information that is recorded on the 

recording medium; 

a mode selector for selecting a function diagnosis mode; and 

a function tester for testing functions of the camera if the function diagnosis mode is 

selected by the mode selector. 

15- The electronic camera according to claim 14 5 wherein the image pickup unit captures 
the image in accordance with an external operation specifying an image pickup function of the 
image pickup unit, and 

wherein while the camera is set to the function diagnosis mode by the mode sector, the 
function tester tests the image pickup function of the image pickup unit specified by the external 
operation. 

16. The electronic camera according to claim 14, wherehxlhe playback unit plays back 
image information that is recorded on the recording medium in accordance with an external 
operation specifying a playback function of the playback unit, and 
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wherein while the camera is set to the function diagnosis mode by the mode selector, the 
function tester tests the playback function of the playback unit specified by the external 
operation, 

17, The electronic camera according to claim 14, wherein the playback unit includes a 
display unit for displaying test results generated by the function tester. 
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18, An electronic camera having a plurality of functions including capturing and 
recording images, the electronic camera comprising: 

a mode selector externally switchable to select one of a function diagnosis mode and a 
normal mode; 

an operation input unit for inputting external operations that initiate corresponding 
functions of the camera while the camera is in the normal mode; 

an image pickup unit for capturing the image of an obj ect in accordance with the external 
operations inputted through the operation input unit while the camera is in the normal mode; 

a recorder for recording the image captured by the image pickup unit in accordance with 
the external operations inputted through the operation input unit while the camera is in the 
normal mode; 

a playback unit for at least playing back image 1 information that is recorded on the 
recording medium in accordance with the external operations inputted through the operation 
input unit while the camera is in the normal mode; and 

a function tester for testing functions of at least one of the operation input unit, the image 
pickup unit, the recorder, and the playbadc unit, when the function diagnosis mode is selected by 
the mode selector. 

19. The electronic camera according to claim 18, wherein the function tester 
automatically tests functions of at least one of the operation input unit, the image pickup unit, the 
recorder, and the playback unit, in response to the selection of th? Sanction diagnosis mode by 
the mode selector. 
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20. The electronic camera according to claim 18, wherein while the camera is set to the 
function diagnosis mode by the mode selector, the function tester tests the function of the camera 
that would be initiated in response to the external operation if the camera were in the normal 
mode. 
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2 1 - An electronic camera having a plurality of functions including capturing and 
recording images, the electronic camera comprising: 

a mode selector externally switchable to select one of an operation explanation mode, a 
function diagnosis mode, and a normal mode; 

an operation input unit for inputting external operations that initiate corresponding 
functions of the camera while the camera is in the normal mode; 

an image pickup unit for capturing the image of an object in accordance with the external 
operations inputted througih the operation input unit while the camera is in the normal mode; 

a recorder for recording the image captured by the image pickup unit in accordance with 
the external operations inputted through the operation input unit while the camera is in the 
normal mode; 

a playback unit for at least playing back image information that is recorded on the 
recording medium in accordance with the external operations inputted through the operation 
input unit while the camera is in the normal mode; and 

a function tester for testing functions of at least one of the operation input unit, the image 
pickup unit, the recorder, and the playback unit, whenthe function diagnosis mode is selected by 
the mode selector, 

wherein if the operation explanation mode is selected atlftettiode selector, the playback 
unit plays back an operation guide that is pre-stored in a memory* the operation guide explaining 
at least one of the camera operations and functions thereof. 
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22, An electronic camera having a plurality of functions including capturing and 
recording images, comprising: 

input means for inputting external operations that designate corresponding functions of 
the camera to be performed; 

capture means for capturing an image of an object; 

recording means for recording the image captured by the capturing means on a recording 
medium; 

playback means for playing back image infom^rion that is recorded on the recording 
means; and 

selecting means for selecting an operation mode of the camera from a plurality of 
available operation modes, where one operation mode is an operation explanation mode, 

wherein if the operation explanation mode is selected at the selecting means, the playback 
means plays back an operation guide that is pre-stored in a memory, the operation guide 
explaining at least one of the external operations and corresponding camera functions thereof. 
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23. An electronic camera, comprising: 

capturing means for capturing an image of an dbject; 

recording means for recording the image captured by the capturing means on a recording 
medium; 

playback means for playing back image information that is recorded on the recording 
medium; 

selecting means for selecting a function diagnosis mode; and 
testing means for testing functions of the camqra if the function diagnosis mode is 
selected by the selecting means. 
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ABSTRACT Off TTTK msCLOSIJRK 
An electronic camera having a plurality of functions including capturing and recording 
images is provided. The electronic camera includes an operation input unit for inputting external 
operations that designate corresponding functions of the camera to be performed, an image 
pickup unit far capturing the image of an object, and a recorder for recording the image captured 
by the image pickup unit The electronic camera further includes a playback unit for at least 
playing back image information that is recorded on the recording medium and a mode selector 
for selecting one operation mode of the camera from al plurality of available operation modes that 
include an operation explanation mode. If the operation explanation mode is selected at the 
mode selector, the playback unit plays back an operation guide that is pre-stored in a memory, 
the operation guide explaining at least one of the camera operations and functions thereof. 
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that of the applications) of which priority is claimed: 



PRIOR FOREIGN/PCTAPPLICATION(S) AND ANY PRIORITY CLAIMS UNDER 35 U.S.C. ^[119: 



COUNTRY 
(if PCT, indicate PCT) 


APPLICATION NUMBER 


DATE OF FILING 
(day, months year) 


PRIORITY CLAIMED 
UNDER35U.S.C1fll9 


Japan 


09-001866 


9 January 1997 


[X]Yes [ ]No 


Japan 


09-010154 


23 January 1997 


[X]Yes [ ]No 








[]Yes [ ]No 








[ ] Yes [ ] No 
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Combined Declaration For Patent Application and Power of Attorney - (Continued) 
(includes Reference to PCT International Applications) 

ATTORNEY DOCKET NO.: 040808-5058 



I hereby claim the benefit under Title 35, United States Code, § 120 of any United States applications) or PCT 
international application(s) designating the United States of America that is/are listed below and, insofar as the subject 
matter of each of the claims of this application is not disclosed in that/those prior application(s) in the manner provided 
by the first paragraph of Title 35, United States Code, §1 12, 1 acknowledge the duty to disclose to the U.S. Patent and 
Trademark Office all information known to me to be material to the patentability of claims presented in this application 
in accordance with Title 37, Code of Federal Regulations, §1.56 which became available between the filing date of the 
prior application(s) and the national or PCT international filing date of this application: 



PRIOR U.S. APPLICATIONS OR PCT INTERNATIONAL APPLICATIONS DESIGNATING THE U.S. FOR BENEFIT 



UNDER 35U.S.C. §120: 



U.S. APPLICATIONS 


STATUS (Check One) 


U.S. APPLICATION NO. 


U.S. FILING DATE 


PATENTED 


PENDING 


ABANDONED 

































i; PCT APPLICATIONS DESIGNATING THE U.S. 


STATUS (Check One) 


' ^ PCT 
APPLN. NO. 


PCT FILING 
DATE 


U.S. SERIAL NO. 


PATENTED 


PENDING 


ABANDONED 



























:-4 POWER OF ATTORNEY: as a named inventor, I hereby appoint the following attorneys to prosecute this application 
and transact all business in the Patent and Trademark Office connected therewith. 

Robert J. Gaybrick, Reg. No. 27,890; Richard S. Meyer, Reg. No. 32,541; C. Scott Talbot, Reg. No. 34,262; Reid G. Adler, Reg. No. 
30,988; J. Michael Thesz, Reg. No. 40,354; John G.Smith, Reg. No. 33,818; Song K. Jung, Reg. No. 35,210; Jeffrey A. Lindeman, 
Reg. No. 34, 658; Matthew T. Bailey, Reg. No. 33,829; John D. Zele, Reg. No. 39,887; Mary Jane Boswell, Reg. No. 33,652; Michael P. 
Tierney, Reg. No. 35,388; Michele V. Frank, Reg. No. 37,028; Michael S. Lee; Reg. No. 41,434; Howard R. Richman, Reg. No. P- 
41,451; Robert J. Goodell, Reg. No. 41,040; Karen Loewenstein, Reg. No. 41,161; Erin Harriman, Reg. No. 40,410; Paul A. Founder, 
Reg. No. 41,023. 

Morgan, Lewis & Bockius LLP 



Send Correspondence To: 

Morgan, Lewis & Bockius LLP 

1800 M Street, N.W. 
Washington, D.C. 20036-5869 



Direct Telephone Calls To: 
(name and telephone number) 

Robert J. Gaybrick 
202-467-7501 
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VAUllUlXLcU. J_/CClaIdLlUIl r\Jl JT ale III /\ppilVaUUIl aliU rUWCl Ul -rVllUIIICy - ^^UIlllIlUcU^ 

(includes Reference to PCT International Applications) 

ATTORNEY DOCKET NO.: 040808-5058 


I hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge 
that willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 

1001 nfTitlf* 1 8 nf* flif* TTnitpH StntpQ f^rtflp atiH that qtipTi willfnl fhlQp QtatpmptTh; tnav ipnnarrliyp tVif* validitv of 
x \jx xi Lie 10 kjx liic v»j ill i^/U. oiuica V/Udc 5 ciiiu. LiiciL auvn wuiiu.1 ictiot^ oiatc ; iiit/iiis ii id j j \s cii. \j.IjC ^ iiiw v aixKixi-y ui 

the application or any patent issuing thereon. 


FULL NAME OF SOLE 
OR FIRST INVENTOR 


Osamu IKEDA 


RESIDENCE & 
CITIZENSHIP 


CITY AND STATE OR CITY AND FOREIGN COUNTRY 
Yokohama-shi, Kanagawa-ken, Japan 


COUNTRY OF 
CITIZENSHIP 

Japan 


POST OFFICE ADDRESS 


c/o Nikon Corporation, Fuji Building, 2-3, Marunouchi 3-chome, " 
Chiyoda-ku, Tokyo 100, Japan 


FI&ST OR SOLE INVENTOR'S SIGNATURE /n // / 


DATE 


FILL NAME OF 
SECOND INVENTOR 






RESIDENCE & 
CITIZENSHIP 


CITY AND STATE OR CITY AND FOREIGN COUNTRY 


COUNTRY OF 
CITIZENSHIP 

Japan 


P<bST OFFICE ADDRESS 




SECOND INVENTOR'S SIGNATURE 


DATE 



Listing of Inventors Continued on attached page(s) [ ] Yes [x] No 
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